. Molecular analysis of the progression from transformation to isolation of NgCAS9 + Cre + . (A) Illustration of plasmid integration and subsequent excision of the floxed GFP/Bsd region, and expected amplicons from primer sets A-G (amplicons shown as red lines, not to scale). Expected amplicon sizes from the four main states of progression can be found in Table S3 (i.e. fully intact with no recombination, partially excised with circular recombination product remaining, fully excised with circular recombination product remaining, and fully excised with no circular recombination product remaining). Primer sequences can be found on Supplemental Table S1 . (B) PCR assessment of Cre-mediated marker/reporter excision progress in NgCAS9 + Cre+ in CRM or CIM media. Primer set "A" spans the entire floxed region to detect the presence of intact floxed region (3.4 kb band), and/or a smaller 0.19 kb band indicating that recombination and excision have started to occur. Primer set "B" spans the 5' lox site, where an 0.85 kb band indicates intact floxed region and lack of a PCR amplicon indicates excision. Primer set "C" spans the 3' lox site where a 1.6 kb band indicates intact floxed region and lack of PCR amplicon indicates excision. Primer set "D" detects the presence of the circular recombination product; in the intact integrated state these primers are oriented away from each other, whereas in the circular recombination product they are oriented to produce an expected 1.3 kb band by PCR. Primer set "E" amplifies the Cre gene with an expected 1.4 kb band. Primer set "F" amplifies the Bsd gene with an expected band size of 0.4 kb. Primer set "G" amplifies the GFP gene with an expected 0.7kb gene. (C) Primer set "H" (Table S1 ) which produces a 1.3kb band for the excised form versus a 4.9kb band, included to provide better resolution of the excised form observed using primer set-A.(D) Analysis of single cell colony isolates from F12-NO₃⁻ culture screened with primers to detect Cre, Bsd, and GFP (Primer sets "E", "F", "G" respectively). Isolate #2 was carried forward as the final NgCas9⁺Cre⁺ strain. The Lane labeled "L" in all gels refers to the NEB 2-Log DNA Ladder (0.1-10.0 kb). 
(A) qRT-PCR results demonstrate that
Cre expression is greatly repressed in the presence of NH₄⁺. Expression levels in NH₄⁺/NO₃⁻ are given a value of 1, while expression levels in NO₃⁻ are reported as relative to NH₄⁺/NO₃⁻. Expression levels were observed to increase by 40-fold in NO₃⁻. (B) Semi-continuous growth mode TOC (blue) and FAME (red) areal productivities for wild type Nannochloropsis (WT) and NgCAS9 + Cre + . (C) Chlorophyll content and functional absorption cross section of PSII (σPSII). Shown are the average and standard deviation of technical triplicates from cell culture duplicates (N = 6). 
Figure S4.
Comparison of Cas9 mediated insertional mutagenesis in NgCas9+ (22) and NgCas9+Cre+ generated in this study. (A) Characterization of carbon partitioning to lipid (FAME/TOC) in an acyl-CoA oxidase gene knockout (Aco1) generated in the previously published Nannochloropsis Cas9 editor line (NgCas9+). Cultures were grown in biological duplicate in batch mode as previously described (22), and FAME (fatty acid methyl ester) and TOC (total organic carbon) measurements were taken daily for three days. Shown is the average and standard deviation of the FAME/TOC ratio used as a proximate indicator of partitioning of carbon to lipid. (B) Summary of results for targeting the Aco1 gene in the original Cas9 editor line NgCas9+ and in the NgCas9+Cre+ line described in this study. The number of on-target insertions vs the total number of transformants analyzed by PCR is shown. Figure S5 . Diagram depicting PCR sequencing results at the Aco1 knockout locus in isolates 1 to 3, where exon 2 was disrupted by the lox "scar" in an inverted orientation. The location and orientation of the insertion are indicated, as well as 1 and 3 bp deletions observed on the 5' and 3' ends of the integrated construct, respectively. All three isolates showed identical sequence results. Figure S6 . Range of pale phenotypes observed when ZnCys "5'-Bash" strains were cultured with medium containing NO3 -as the sole N source, compared to wild type Nannochloropsis gaditana. A ZnCys RNAi strain from (22) was cultured in the same media, and strains exhibiting visual pigmentation level comparable to the RNAi line were carried forward for isolation and genotyping (indicated here by asterisks). Figure S7 . Volumetric FAME (A) and TOC (B) levels observed for wild-type and Zncys-ML-BASH lines under semi-continuous growth mode, where a 30 % daily dilution rate was applied. Shown are the average and standard deviation for biological triplicate cultures. Data from days 3 to 9 were used in the calculation of summary aerial productivities shown in Figure 3C . Total fatty acid profiles (C) were calculated from FAME data collected on day 5 of the run depicted in panels A and B. Figure S8 . Rapid generation of strains harboring stacked knockout mutations in the light harvesting complex (LHC, non-VCP) and violaxanthin carrier protein (VCP) encoding gene families via a multiplexed iterative strategy in NgCAS9 + Cre + . The diagram illustrates the method employed for the rapid stacking of knockouts, where briefly, the NgCAS9 + Cre + strain was transformed with 5 separate and unique gRNA molecules which target 5 highly expressed Light Harvesting Complex genes, and a floxed blasticidin resistance marker, and the transformed cells were inoculated into liquid media with blasticidin and NH₄⁺ and cultured for 2 weeks. This culture was then transformed with the same 5 gRNAs again, but this time with a floxed hygromycin resistance marker, and the transformed cells were inoculated into liquid media with hygromycin and NH₄⁺ and again cultured for 2 weeks. This culture was then transformed with the same 5 gRNAs, and a floxed zeocin resistance marker, and was plated onto solid media containing NH₄⁺ and zeocin. Transformants were screened for inserts at the 5 loci by colony PCR with locus specific primers, and potential hits were streaked out for isolation on solid media with no selection and no NH₄⁺. Isolated lines were analyzed by colony PCR at the 5 loci using locus specific primers which yielded one line, LHC-3x-, that was shown to have residual lox scars inserted in three of the five target loci and was sensitive to all antibiotics used. LHC-3x-was then transformed with a single gRNA which targets four separate violaxanthin-chlorophyll-a genes (VCP 1-4) and a floxed blasticidin resistance marker. Transformants were screened by colony PCR using unique locus specific primers. After cre-mediated marker excision and plating to isolation, one line, LHC_KO_3x/VCP_KO_4x, was found to have all four loci disrupted. . Peak normalized absorbance and emission spectra. Absorption spectra for wild type N. gaditana culture is shown in gray (measured using the Perkin Elmer Lambda 650 spectrophotometer as described in Methods). Emission spectra for the LED system used to assess strain productivity described in Figure 2 is shown in blue; Emission spectra for the updated LED system used to assess strain productivity in Figure 4 is shown in orange (both spectra were measured using Ocean Optics Jax Spectrometer). Spectra were normalized by setting the maxima to 1. Table S1 . Primers used in this study. Table S2 . Cas9 sites for loci targeted in this study.
Supplemental tables:
-5'Bash-Rev GAATATGTGGTCTAGCTCGT LHC810-For CCCTTACTCCATCCCCAGAT LHC810-Rev ACTCGTCCCACTTGGTAGGC LHC1373-For TGGCTATGCTTCTCGTTCCT LHC1373-Rev ATTCCCCACACGACATCTCT LHC7521-For CTTCATGGGCAAGAACTTCG LHC7521-Rev GCGAAATCAGGGTTGGATAG LHC3454-For CTCTTCCCTCCCGAAAAACT LHC3454-Rev GCACCGACTTCGAGAACAC LHC5134-For TCTTCCTCCACCAGCTTTTT LHC5134-Rev GGAGGGTTGTTCGAGAAGC VCP1-For GTCTTTCTGGCTGGACTTGC VCP-uniRev GGTCACCAGGGTGTGGAG VCP2/3-For GACCCCGGAGGATCTTAGAC VCP4-For GGTCACCAGGGTGTGGAG
CAS9 target sites Sequence (PAM underlined)
GGCCCGTCGTGCCACCGGCGCGG VCP uni-target (direct strand, present in all 4 VCP genes) GGAGACGGTGAGCAGAGCGGCGG Table S3 . Description of expected PCR results for primer sets A-H. Table S4 . Photophysiological phenotypes of LHC knockout lines grown under low incident irradiance as described in methods.
Data represent the average and standard deviation of biological duplicates. 241 TTGCACAGTT TAATGATGAC AGCCCGGAAG CGAGGAAAAT AACCCGGCGC TGGAGAATAG  301 GTGAAGCAGC GGATTTAGTT GGGGTTTCTT CTCAGGCTAT CAGAGATGCC GAGAAAGCAG  361 GGCGACTACC GCACCCGGAT ATGGAAATTC GAGGACGGGT TGAGCAACGT GTTGGTTATA  421 CAATTGAACA AATTAATCAT ATGCGTGATG TGTTTGGTAC GCGATTGCGA CGTGCTGAAG  481 ACGTATTTCC ACCGGTGATC GGGGTTGCTG CCCATAAAGG TGGCGTTTAC AAAACCTCAG  541 TTTCTGTTCA TCTTGCTCAG GATCTGGCTC TGAAGGGGCT TGGGCCCACT GTTCCACTTG TATCGTCGGT CTGATAATCA GACTGGGACC ACGGTCCCAC  2461 TCGTATCGTC GGTCTGATTA TTAGTCTGGG ACCACGGTCC CACTCGTATC GTCGGTCTGA  2521 TTATTAGTCT GGGACCACGG TCCCACTCGT ATCGTCGGTC TGATAATCAG ACTGGGACCA  2581 CGGTCCCACT CGTATCGTCG GTCTGATTAT TAGTCTGGGA CCATGGTCCC ACTCGTATCG  2641 TCGGTCTGAT TATTAGTCTG GGACCACGGT CCCACTCGTA TCGTCGGTCT GATTATTAGT  2701 CTGGAACCAC GGTCCCACTC GTATCGTCGG TCTGATTATT AGTCTGGGAC CACGGTCCCA  2761 CTCGTATCGT CGGTCTGATT ATTAGTCTGG GACCACGATC CCACTCGTGT TGTCGGTCTG  2821 ATTATCGGTC TGGGACCACG GTCCCACTTG TATTGTCGAT CAGACTATCA GCGTGAGACT  2881 ACGATTCCAT CAATGCCTGT CAAGGGCAAG TATTGACATG TCGTCGTAAC CTGTAGAACG  2941 GAGTAACCTC GGTGTGCGGT TGTATGCCTG CTGTGGATTG CTGCTGTGTC CTGCTTATCC  3001 ACAACATTTT GCGCACGGTT ATGTGGACAA AATACCTGGT TACCCAGGCC GTGCCGGCAC  3061 GTTAACCGGG CTGCATCCGA TGCAAGTGTG TCGCTGTCGA CGAGCTCGCG AGCTCGGACA  3121 TGAGGTTGCC CCGTATTCAG TGTCGCTGAT TTGTATTGTC TGAAGTTGTT TTTACGTTAA  3181 GTTGATGCAG ATCAATTAAT ACGATACCTG CGTCATAATT GATTATTTGA CGTGGTTTGA  3241 TGGCCTCCAC GCACGTTGTG ATATGTAGAT GATAATCATT ATCACTTTAC GGGTCCTTTC  3301 CGGTGATCCG ACAGGTTACG TGGCGGCGAC CTCGCGGGTT TTCGCTATTT ATGAAAATTT  3361 TCCTGTTTAA GGCGTTTCCG TTCTTCTTCG TCATAACTTA ATGTTTTTAT TTAAAATACC  3421 CTCTGAAAAG AAAGGAAACG ACAGGTGCTG AAAGCGAGCT TTTTGGCCTC TGTCGTTTCC  3481 TTTCTCTGTT TTTGTCCGTG GAATGAACAA TGGAAGTCCG AGCTCATCGC TAGCGGCCGC  3541 ATAACTTCGT ATAGGATACT TTATACGAAG TTATCGTATG GTCGACGGTT GCTCGGATGG  3601 GGGGGGCGGG GAGCGATGGA GGGAGGAAGA TCAGGTAAGG TCTCGACAGA CTAGAGAAGC  3661 ACGAGTGCAG GTATAAGAAA CAGCAAAAAA AAGTAATGGG CCCAGGCCTG GAGAGGGTAT  3721 TTGTCTTGTT TTTCTTTGGC CAGGAACTTG TTCTCCTTTC TTCGTTTCTA GGACCCCGAT  3781 CCCCGCTCGC ATTTCTCTCT TCCTCAGCCG AAGCGCAGCG GTAAAGCATC CATTTTATCC 3841 CACCGAAAGG GCGCTCCCAG CCTTCGTCGA GCGGAACCGG GGTTACAGTG CCTCAACCCT  3901 CCCAGACGTA GCCAGAGGGA AGCAACTCCC TGATGCCAAC CGCTGTGGGC TGCCCATCGG  3961 AATCTTTGAC AATTGCCTTG ATCCCCGGGT GCAAGTCAAG CAGCACCTGC CGACATCGCC  4021 CGCACGGAGA CAGAATGCCG CGGTTTTCGT TCCCGATGGC CACTATGCAC GTCAGATTTC  4081 CGGCAGCAGC CGCAGCGGCC GTTCCGAGGA CCACGAGCTC CGCGCATGGC CCTCCGGTGA  4141 AATGATATAC ATTCACGCCG GTAAAGATCC GACCGTCGGA CGAGAGGGCT GCACTGGCCA  4201 CCGAGTAGTC CTCGCTAATA GGTATGCTGT TGATGGTCGC AGTTGCACGT TCGATCAGCG  4261 TGGATTCCTC TTGGGATAAA GGCTTGGCCA TCGAGCTCGG TACCCGGGGA TCCATGATTG  4321 TTGTATTATG TACCTATGTT TGTGATGAGA CAATAAATAT GAGAAGAGAA TGAAGATCAC GCTGTCCTCG GGGAAGCCGG TGCCCATCAC CTTGAAGTCG CCGATCACGC  5881 GGCCGGCCTC GTAGCGGTAG CTGAAGCTCA CGTGCAGCAC GCCGCCGTCC TCGTACTTCT  5941 CGATGCGGGT GTTGGTGTAG CCGCCGTTGT TGATGGCGTG CAGGAAGGGG TTCTCGTAGC  6001 CGCTGGGGTA GGTGCCGAAG TGGTAGAAGC CGTAGCCCAT CACGTGGCTC AGCAGGTAGG  6061 GGCTGAAGGT CAGGGCGCCT TTGGTGCTCT TCATCTTGTT GGTCATGCGG CCCTGCTCGG  6121 GGGTGCCCTC TCCGCCGCCC ACCAGCTCGA ACTCCACGCC GTTCAGGGTG CCGGTGATGC  6181 GGCACTCGAT CTCCATGGCG GGCAGGCCGC TCTCGTCGCT CTCCAACATG TAAGCTAGGC  6241 TTTTGGTGAG AGAATGGGAA AGAAGTTAGA TGTAAAATTG AACTTCGGTT GTCGAATTTC  6301 AGAGGTAGTG CGCGGTGCGT GCGCAACGAA GGACCGTCTG CGACAGTCGG AGAGAATTGG  6361 GGTAGCCACT AGAGTAGAAA ACCTTCACTT TCCCGCCTGA GCACCGTTTC TGGAAAGGAT  6421 CTGAAGATTG AGATATGATT TTTCGAACTT GCACCGATGT GGCCCTCGTG TAGAAGACGA  6481 GGCAGAGTGG ATATAGTGCC ACTGAAGACA TGCAGCAAGC TACCGAACAA CGCGATAATG  6541 GAGACTAGCG CGTCTGCCAT TGGCAACCGT GCTCGCCTTC TCGTGATCTT ACGTGTCGCG  6601 TCTCTTCATC TCCGTACACG AAAAATATTG GTATGCGCGT GCATTATGCT TTCAGTACGT  6661 GTAAATGAGA GACAGGCAAT GCCACACTAC TGGCGCAGGA CATGTTATCC TCATCCGGGT  6721 CGCTTTTCTT GCTCTATGCA AGGAAAGGGG CGGAAATGAT AGAGATTGAT AAATTGATCG  6781 ACGCGGAAGA GTTATTACTC TGCATGACAA TGAAGTGTGC TTTTAAAGTT TTGTTTATCG  6841 AGAGGCCTCG TGCGAGAAAT TTTTGTCGCA GCATGATTGA CTTGTAGGAT AGATACTAGC  6901 TGGACTGGTC TTCGACATCC CTACACCTCC TGCCAAACGG AAAAAAAAAG CATCTGTCGG  6961 CTGCACACAG ATTGCGACTA CTTATAACTT CAAACTATGC TATAAGTGTC CTTTTCTTTC  7021 TTTCTTTTCT TTCCTTGCCG TCCTTTATGC CATAACTTCG TATAGGATAC TTTATACGAA  7081 GTTATCCTGC AGGCAGTTGG TACGGCATAT TATGGTTTAA TAAGCATACA TCATATGAAT  7141 ACAATTCAGC TTAAATTTAT CATACAAAGA TGTAAGTGCA GCGTGGGTCT GTAACGATCG  7201 GGCGTAATTT AAGATAATGC GAGGGACCGG GGGAGGTTTT GGAACGGAAT GAGGAATGGG  7261 TCATGGCCCA TAATAATAAT ATGGGTTTGG TCGCCTCGCA CAGCAACCGT ACGTGCGAAA  7321 AAGGAACAGA TCCATTTAAT AAGTTGAACG TTATTCTTTC CTATGCAATG CGTGTATCGG  7381 AGGCGAGAGC AAGTCATAGG TGGCTGCGCA CAATAATTGA GTCTCAGCTG AGCGCCGTCC 7441 GCGGGTGGTG TGAGTGGTCA TCCTCCTCCC GGCCTATCGC TCACATCGCC TCTCAATGGT  7501 GGTGGTGGGG CCTGATATGA CCTCAATGCC GACCCATATT AAAACCCAGT AAAGCATTCA  7561 CCAACGAACG AGGGGCTCTT TTGTGTGTGT TTTGAGTATG ATTTTACACC TCTTTGTGCA  7621 TCTCTCTGGT CTTCCTTGGT TCCCGTAGTT TGGGCATCAT CACTCACGCT TCCCTCGACC  7681 TTCGTTCTTC CTTTACAACC CCGACACAGG TCAGAGTTGG AGTAATCAAA AAAGGGGTGC  7741 ACGAATGAGA TACATTAGAT TTTGACAGAT ATCCTTTTAC TGGAGAGGGT TCAAGGGATC  7801 AAATGAACAG CGGGCGTTGG CAATCTAGGG AGGGATCGGA GGTTGGCAGC GAGCGAAAGC  7861 GTGTCCATCC TTTTGGCTGT CACACCTCAC GAACCAACTG TTAGCAGGCC AGCACAGATG  7921 ACATACGAGA ATCTTTATTA TATCGTAGAC CTTATGTGGA TGACCTTTGG TGCTGTGTGT  7981 CTGGCAATGA ACCTGAAGGC TTGATAGGGA GGTGGCTCCC GTAAACCCTT TGTCCTTTCC  8041 ACGCTGAGTC TCCCCCGCAC TGTCCTTTAT TTATGGCGTC ATTGCTCAAG ATTACTGTTT TTCGACAAGG  13201 TGCTGCACAA CCTTGGAAGA AAACTCTGCA AATCCGTCAA TCACATGAGT TGTAGTTTTT  13261 TTCGGCAAGG CGGGTGAGCG TAGTGAATTA TATTCCTTGT AAGGCAAAGC GGATACTAAT  13321 TTTCACGTAG TTGCCCTGAC CTCCTATGCT CGGAAACGCC GCCGTACTGC CCCACCCGAA  13381 CTCAGATCAC CAGTATGCCG AAAAAGAAAC GCAAGGTGGG GTCCAACCTG TTGACGGTGC  13441 ATCAGAACTT GCCTGCCTTG CCTGTGGATG CCACATCCGA TGAAGTGCGG AAGAACCTGA  13501 TGGACATGTT CCGAGACAGA CAAGCCTTCA GCGAGCACAC CTGGAAGATG CTGCTGTCCG  13561 TGTGTAGATC TTGGGCAGCA TGGTGCAAGC TCAATAACCG GAAGTGGTTC CCAGCCGAAC  13621 CTGAGGACGT GAGAGACTAC CTGCTGTACC TGCAAGCCAG AGGATTGGCA GTGAAAACCA  13681 TCCAGCAGCA CTTGGGCCAG CTGAACATGT TGCATCGACG ATCCGGGTTG CCTAGACCTA  13741 GCGACTCTAA TGCCGTGTCT CTGGTGATGC GCCGAATCAG AAAGGAGAAC GTGGATGCCG  13801 GAGAACGGGC CAAACAAGCA TTGGCCTTTG AGCGAACCGA CTTCGACCAA GTGAGATCCT  13861 TGATGGAGAA CTCCGACCGG TGCCAAGACA TCCGGAATCT GGCGTTCTTG GGAATCGCCT  13921 ACAACACGTT GTTGAGAATA GCCGAGATCG CCCGGATCCG CGTGAAAGAC ATCTCCAGAA  13981 CAGACGGAGG ACGGATGTTG ATCCATATCG GACGGACGAA GACCCTGGTG TCTACAGCTG  14041 GAGTGGAAAA GGCCCTGTCC TTGGGAGTGA CGAAATTGGT GGAGCGATGG ATCTCCGTGT  14101 CTGGAGTGGC CGATGATCCC AACAACTACC TGTTCTGCAG AGTGCGGAAG AATGGAGTGG  14161 CAGCCCCTAG TGCCACGTCC CAATTGTCCA CAAGAGCCTT AGAGGGAATC TTCGAAGCCA  14221 CACATCGCCT GATCTACGGC GCCAAGGACG ATTCCGGACA ACGGTATTTG GCCTGGTCTG  14281 GACATTCTGC AAGAGTGGGA GCAGCCCGAG ATATGGTAAG TGTTTGCAAG AGGTCGTGCG  14341 GAGGATGAAG AGGTGCCTGA GAACGATAGA TGGAAAGGGT CGGGTGGCCT TGGTGATGGC  14401 ATTCTTTTCA GAGCTTTCCG AACACAGTCT TGTATCTGCA GTATTAATTG ATGTATGCAG  14461 TGTGTATGAT CCCACCCAGT GCCTTTATGC AGCATGGGAT TGTTAAATAG ATATGAAAGC  14521 ATAACCGGTA GAAAAGAAAG AGAGATGAGA CGCTTGGTAG AACGCCATAA TCTATGCGTT  14581 ATATGAGGAG ATACAAGCAT AGGCTGTCAC TCAATATGTA AATGGGAGAA GAAGCGTATG LOCUS  loxP-BSD-GFP-loxP  3711 1 TCCACAGCCC GAACCCCTTA AGCTAGACGA ACACAGTTAG CGCGGCCGCA TAACTTCGTA  61 TAGTATACCT TATACGAAGT TATGATGCTA GCGTGTTTAA GAAGTCACTT AATTAACGTA  121 TGGTCGACGG TTGCTCGGAT GGGGGGGGCG GGGAGCGATG GAGGGAGGAA GATCAGGTAA  181 GGTCTCGACA GACTAGAGAA GCACGAGTGC AGGTATAAGA AACAGCAAAA AAAAGTAATG  241 GGCCCAGGCC TGGAGAGGGT ATTTGTCTTG TTTTTCTTTG GCCAGGAACT TGTTCTCCTT  301 TCTTCGTTTC TAGGACCCCG ATCCCCGCTC GCATTTCTCT CTTCCTCAGC CGAAGCGCAG  361 CGGTAAAGCA TCCATTTTAT CCCACCGAAA GGGCGCTCCC AGCCTTCGTC GAGCGGAACC  421 GGGGTTACAG TGCCTCACTC CTTTGCACGC GGTCGGGTGC TCGGCCTACG GTTGCCCGAG  481 TCCGCAAGCA CCTCAACACA GCCGTCTGTC CACACCGCAG CCGACCGGCG TGCGATTTGG  541 GTCCGACCCA CCGTCCCAGC CCCGCTGCGG ACTATCGCGT CGCAGCGGCC CTGCGCCCAC  601 GCGGCGTCGT CGAAGTTGCC GTCGACGAGA GACTGGTAAA GCTGATCGAG TCCGATACGC  661 AACATATAGG CGCGGAGTCG TGGGGAGCCG GCCAGCTCCG GGTGCCTCCG TTCAAAGTAG  721 CGTGTCTGCT GCTCCATGCA CGCCAACCAG GGACGCCAGA AGAATATGTT CGCCACTTCG  781 TATTGGCTAT CACCAAACAT CGCTTCGGAC CAGTCGATGA CAGCAGTAAT CCGACCATTG  841 TCTGTAAGTA CGTTATTGCT GCCGAAATCC GCGTGCACCA GGTGCCTGAC CTCAGGGCAA  901 TCCTCGGCCC ACAACATGAG TTCGTCCAGT GCTTGGGCCA CGGATGCAGA CACGGTGTCA  961 TCCATGACTG TCTGCCAATG ATAGACGTGA GGATCGGCAA TGGCGCAGAT GAAGTCTCGC  1021 CAGGTCGTGT ACTGCCCGAT GCCCTGGGGC CCAAAAGGTC CAAAGCCGGA CGTCTGAGAC  1081 AGATCTGCGG CAGCGATCGC GTCCATGGCC TCGGCCACGG GTTGCAAAAC GGCAGGCAAT  1141 TCAGTTTCGG GCAGATCTTG CAACGTCACT CCCTGGGCTC GGCGCGAGAT GCAGTACGTG  1201 AGAGATTCGC TAAACTCCCC AATGTCCAGT ACCTCTGGTA TGGGGAGAGC GGCGGAGGCG  1261 AAATGACGGT AGACATACCG ATCCTTGTAG AACCCGTCCG CACAACTATT AACCCTCAAC 
